Room temperature time-of-flight powder neutron diffraction measurements were performed on the high resolution powder diffractometer (HRPD) at the ISIS facility, UK. Data were collected for materials in the Bi 1-x K x Fe 1-x Nb x O 3 system with increasing compositional increments of x = 0.10 between 0.20 ≤ x ≤ 0.90 and Bi 0.05 K 0.95 Fe 0.05 Nb 0.95 with materials loaded into 6 mm diameter cylindrical vanadium cans. Room temperature synchrotron diffraction data were collected on the high resolution diffraction beamline (I11) at the Diamond Light Source, UK (λ = 0.825659(2) Å and 2θ zero point = 0.0013917(3)). Data were collected with increasing compositional increments of x = 0.10 between 0.00 ≤ x ≤ 1.00. In order to minimise absorption effects, associated with bismuth at the synchrotron radiation energy employed in these experiments and the glass capillaries used, samples were loaded onto the outside surface of 0.3 mm diameter glass capillaries by applying a thin layer of hand cream and rolling the capillary in the sample to provide an even coat of material.
performed with a 633 nm wavelength laser using ten integrations with a one second acquisition time with a x50 objective and 1800 lines per mm grating.
Magnetometry measurements were performed between 2 K and 300 K both in zero field and an applied field of 1000 Oe using a Magnetic Property Measurement System (MPMS) XL-7 instrument. Hysteresis behaviour was measured in a variable field of ± 70000 Oe with step sizes of 100 Oe (0 -1000 Oe), 500 Oe (1000 Oe -5000 Oe) and 5000 Oe (5000 Oe -70000 Oe) at temperatures of 300 K and 25 K respectively.
Dielectric characterisation was performed on 10 mm pellets, which had been sintered for 3 hours at 850 o C, using the Agilent 4294A Impedance analyser over a frequency range of approximately 100 Hz -5 MHz and a temperature range of approximately 50 -800 K (cooling/heating rates of 2 Kmin -1 ) and applied excitation of 500 mV. Platinum electrodes were applied to polished pellets using the Emitech K550x sputter coater.
Results and Discussion:
(i) Synchrotron Diffraction
Rietveld refinements were performed for the synchrotron diffraction data collected for Bi 1-x K x Fe 1-
x Nb x O 3 materials with x = 0.0, 0.05, 0.1 and 1.0 using the General Structure Analysis System (GSAS) suite of programs. [1, 2] Initial refinements were performed for the x = 0, 0.05 and 0.1 materials using the R3c model [3] for approximately 44 variables including 15 background coefficient's fitted using a shifted Chebyschev function and peak shape fitted using a Pseudo-Voigt function. The Uiso were fixed to 1.00 (Ui/Ue*100), since allowing them to refine resulted in physically unrealistic values, and the fractional occupancies of the atoms not refined. Twelve spherical Harmonic order (ODF) terms were also refined in a cylindrical geometry in order to mitigate against surface roughness effects introduced by preparation of the sample for analysis. In all cases the Texture Index was close to 1 indicating that the sample is randomly orientated.
Refinements of the x = 1.0 material were carried using an identical method as described above using the Amm2 model. [4] Reitveld refinement parameters and profiles for data collected using powder synchrotron diffraction are presented in tables S1 and figures S1 respectively.
Figure S1:
Rietveld refinement profiles fitted using the R3c [3] ((a) -(c)) and Amm2 [4] Powder neutron diffraction refinements were performed for materials between 0.2 ≤ x ≤ 0.95 for approximately 27 variables including 15 back ground coefficients fitted in a shifted Chebyschev function and peak shape was fitted using a Pseudo-Voigt function for time-of-flight data.
Refinement parameters are given in tables S2 and S3 with the refinement profiles in figures S2 and S3. (4) (2) 64.540 (4) : Rietveld refinement profiles fitted using the P4mm, [4] R3c [3] and Amm2 [4] 
Figure S3:
Rietveld refinement profiles fitted using the P4mm [4] (a) and Amm2 [4] Table S4 gives a table of 
